SUMMARY We have assessed testicular function with luteinising hormone-releasing hormone (LH-RH) and human chorionic gonadotrophin stimulation tests in 44 boys previously treated with, or currently receiving, chemotherapy for acute lymphoblastic leukaemia (ALL). At the same time a testicular biopsy was performed in each boy and the morphology was studied.' Histologically the chemotherapy appeared to damage the tubular system in particular, and the degree of damage was assessed by estimating the tubular fertility (TF) index which is defined as the percentage of seminiferous tubules containing identifiable spermatogonia. The mean TF index in all 44 biopsies was 51 %. Only 2 of the 44 boys showed an absent or blunted testosterone response to human chorionic gonadotrophin. This suggests that Leydig cell function is rarely impaired by such chemotherapy and that most of the boys, similarly treated for ALL, will undergo normal pubertal maturation. Apart from the basal luteinising hormone (LH) levels in the prepubertal group which could not be compared, the median basal serum follicle-stimulating hormone (FSH), LH, and testosterone concentrations, the median peak FSH and LH responses to LH-RH, and the mean plasma testosterone responses to human chorionic gonadotrophin stimulation did not differ between the prepubertal, early pubertal, and late pubertal groups compared with normal boys of similar pubertal maturation. Three of 32 -prepubertal ALL boys, and 5 of 12 pubertal ALL boys showed abnormalities of gonadotrophin secretion. The increased frequency of abnormalities of FSH secretion in the pubertal ALL boys compared with the prepubertal ALL boys could not be explained by more severe tubular damage in the former group. We conclude that moderately severe damage to the tubular system of the testis unassociated with Leydig cell impairment may not be detected in the prepubertal boy with current tests of testicular function.
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A study of testicular histology in boys treated with while to study testicular function in such patients to combination chemotherapy for acute lymphoblastic determine if morphological damage could be leukaemia (ALL) showed that tubular damage was predicted without a biopsy so as to clarify the common.' The mean tubular fertility (TF) index in discrepancies between testicular function and the 44 biopsies was half that in age-matched controls, morphology that have been reported after chemoand 18 of the biopsies had a severely depressed TF Leydig cell function was assessed by a human chorionic gonadotrophin (HCG) stimulation test performed just before the biopsy. Blood was collected for estimating the basal testosterone level, and then a daily intramuscular injection of 1000 units of HCG was given on 3 consecutive days. A further blood sample was taken 24 hours after the last injection so that the plasma testosterone concentration could be measured. Six weeks after the biopsy a luteinising hormone-releasing hormone (LH-RH) test was performed. A basal blood sample was taken for measurement of the serum follicle-stimulating hormone (FSH) and luteinising hormone (LH) concentrations, and then LH-RH was given intravenously in a dose of 100 ,ug/m2 up to a maximum of 100 ,ug. Further blood samples were taken at 20 and 60 minutes for estimating serum FSH and LH levels.
An LH-RH test was performed too in a control group of 30 normal boys; 14 of them were prepubertal, 9 early pubertal (stages P2 or P3), and 7 late pubertal (stages P4 or P5). Because the number of control subjects was small, stages P2 and P3, and stages P4 and P5 were combined. The lack of significant difference in the LH-RH response between stages P2 and P3 and between stages P4 and P5, as shown in the study by Dickerman et al.,5 validated this procedure. The normal control data for the HCG tests were provided by 9 prepubertal boys who had been investigated for hormonal disorders and who proved to be endocrinologically normal.
Medical Research Council standards 69/104 and 68/40 were used in the FSH and LH assays respectively. Both hormones were measured by double antibody radioimmunoassay and the limit of sensitivity in each assay was 0-5 mU/ml. Plasma testosterone was estimated by radioimmunoassay, using the coated tube technique and iodinated testosterone as the labelled antigen. 6 The statistical significance of the results was evaluated, using Student's t tests and the MannWhitney U test,7 depending on whether or not the data were normally distributed.
Results
The mean chronological age, the median basal FSH and LH concentrations, and the median peak gonadotrophin responses to LH-RH in the prepubertal, early pubertal, and late pubertal groups are shown in Three of the 8 early pubertal ALL boys had raised basal serum FSH concentrations, 2 of whom had exaggerated FSH responses to LH-RH. Of these 3 early pubertal ALL boys with abnormalities of FSH secretion, one had a raised basal LH concentration and one showed a supranormal LH response to LH-RH. The mean TF index of the 8 early pubertal ALL boys was 57 %.
There were only 4 late pubertal ALL boys studied, but 2 of them showed raised basal serum FSH levels and supranormal FSH responses to LH-RH, 1 of whom also had an exaggerated LH response to LH-RH. The mean TF index for this group was 64%. (Table 2 ). The HCGstimulated testosterone concentrations in each of the pubertal ALL boys, both early and late, rose into the upper half of the normal adult male range or higher. The normal adult range for basal plasma testosterone is 9-24 nmol/l (2 6-7 0 ng/ml). Individually 1 prepubertal ALL boy had an absent testosterone response to HCG stimulation, while a second prepubertal ALL boy had a blunted testosterone rise of only 2-1 nmol/l (0 6 ng/ml). All the other 30 prepubertal ALL boys showed normal testosterone increases after HCG.
The relationship between the TF index and the basal serum FSH, peak serum FSH, and LH responses to LH-RH, and the plasma testosterone concentrations after HCG were analysed for the 32 prepubertal and the 8 early pubertal ALL boys. There were no significant associations.
Discussion
It is known that cytotoxic-induced testicular damage mainly affects the tubular system although the Leydig cell may not be quite as resistant to such damage as had been believed.8 In the adult, damage to the tubular system is mainly associated with abnormalities of FSH secretion9-11 and it is of interest to note that only one of our 32 prepubertal ALL boys had a supranormal FSH response to LH-RH, while 5 of 12 pubertal ALL boys had raised basal FSH concentrations, 4 of whom had supranormal FSH responses to LH-RH. We know that the degree of morphological damage to the testis is not significantly different between the prepubertal, early pubertal, and the late&pubertal groups. Therefore, the increased frequency of abnormalities of FSH secretion in the pubertal ALL boys compared with the prepubertal ALL boys cannot be explained by the presence of more severe tubular damage in the former group. Shalet et al.12 showed that the majority of men who had received a dose of testicular irradiation between 270 and 980 rad (fractionated course over 4 weeks) in prepubertal life subsequently had small testes, were oligo-or azoospermic, and had high FSH levels. Of 8 boys who received similar or greater doses of testicular irradiation and who were still prepubertal at the time of study, only one showed an increased FSH level. ' 
